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MO NVEAINS:

SMountains arv matses of land 2da.
pured 1o the basral dyveasions ang which r
the aneraanding teerain,  Areas 20 ma
Poa s wive, fidge, and bhele rogedeads Tumant
pleac s 1 which the plains ovvum ore
tains of the Middie Hast are exteemely ¢
1o steep and rebet raagiag irom 9 to
vegelative typos Bas bven rrappee asthin
arras spatied usth scattered woudiands a
comprise approximately 13 pegcent ot t
moumtaines forin the eatite acstetn nim
Adra in the sovth to the port of Agaba 1
tains generally have crest elcvations ra
crour praks 3a the routhera portion of
wealera Syria the Qalamn Moumtains ol

M-1. Nerthwest face of Jabal Jihaf from Al Muriak in the Wadi Tiban ia the
mouitains of westers Aden, Az 19%S° N, 4%1° K.

Brigewore "9

M-4. Wad: Daish where it enters
the ceastal plain from the Hejas

M-5, Jabel Sanmin rising to 8422 ft 17 the Loty
vestern Svria, Note terraced lower slopes, A
mately 34900°N, )SUYRE,

Meuntzing sa western Arabias. At
L T IRVIpY VR
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e sanmmit arcas that ace s:oallvome
beights of wore thas i = t above
y be catirely mountiines.:, such &
or they may be plais-nauatain come
ccent of thetotal arca, The woun-
vith slopes ranging frorr noderate
thausand foeet, A wige veriety of
MwuMainous atcas, Spars«, sorubly
tivited zoacs are Lypical, Moumtaians
e East draert, Rarge: st massive
Arabian Peniasala extonding from
rth. These rugged crystalizae moun-
ram D00 to 40U0 Rt howcver, num-
¢ are known to excecd 11,086 R, iIn
rtheast {vom Mount lericon, on tw

M-2. View southward toward Ma'bar from the Nagil isla passe, elevation 9600 R,
1 the mowatains of southern Yemen. At 14%46° N, 44920° E.

i g S
S AER o,

DGRAPHY.’%ESCNPT:ONS AND PHOTOGRAPHS

vatern stde ol the Raft Valley, as three roughly pavallel ridges of
nwntary roch. o northeast Irag roughly paraiicl, disioigiaweus ridges
meatary tovk sepafated Uy exteasive imiermontane plains foray a basin a
region shich inarke the transition from the wcicrs stopper to the high
mountains of Kurdistan, la rastern irag the Zagrus Moumains extentd iko
ar & scric: ol pavallel ridge nwuntatax, Genetically the Zagros sre pa
satme @wuntain odss &s the Kurdish ranges to thy north, I the extron
castera portion of the Arabian Proinssla hics a ¢ocscentic band of masawy

ias flenked by the great stepoe s and desests to the couth and vwest, Thes
mountains of Qman, an eatrenely rugged range of igteous and sedinwentar
tains trending sonw 400 mules to the northwest, paralleling the coust
Alvag the soauatiwrn shore of Arabia lies a thin strip of parallel ridge
These are structurally part of the Hadhrainawt Plateaus, but the processe
0% have creaird a scfics of sbarp-wrosted, roughl; parallel, sediments
several thousrand fect in clevazion,




: paraliel ndges o folded sedis
R *vx:i’i‘iﬁ;ié‘iixm sivpe Phdigee of wedi-
i&"ﬂh‘&w Faime Roes 3 basin aad racage
g, e Weetery steppes T e gk, reRptd
m,{ e ﬁwwm Aousntarss eabessd 1olo e # el
Tains,  Uametinally iSe Zagads aTe paxs od ke
a2 ramgey t e aeri, 3% the @xtevne wsiies
£ Lroaceaiin 3vad 2 prassiye IRGH~
PAr s Ie e w&ﬁa& west, Thewss ari e
4 rxogeni-igmane 3l sedizmentiry motn.
eiivuiet, ﬁrﬁiﬁmi e et of Ot
?}\gﬁfﬁﬁz& tein of parallel riige *'Mm*x;-

Tt %‘2} gt &5&; m&!}i‘lwﬁ wi- &‘f

). elevalion 9900 &,

| g h!w & Belirgs

M-7. Meowntains aleng the lm hncdn.

[ P W,

T Retronce %

M-3. View from castern edge of the tep of Jshel Hant, .
elevation 1700 R, 1n the southwesters wmountaing of Acabia.
At 13%6° N, %2 K.
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v 355

- E ot A ol

M-8. Oman Mountaine anrth ol
Barsimi & sanveuimastely 22038° M,

)
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Krtirwars W%

M-1. Northwest face of Jokal Jihaf fromm Al Murich 1n the Wada Tibaa s the
moumtains of westars Aden. At 158" N, NI E.

[ T ]

M-4. Wads Baish wihere it enters
the coastal plain from the Hejasz
Mountains in western Arabia. A
appromumately 17923° N, 42°%° E.

MR, label Sanan rising te #6220 11 1o the Lebay

westerm dvria, Note terras e wover slopes, A
matedy VRN, RV IRCE

Netopraee 27

M-9. Jabsl Kaur ir. noountainous Oman as seen M-10. Drowsned valley near Ras
from the west. At appros.mately 22°37° N, the northers tip of Oman. At apyl
%oy . U N, %4530 K.

' Riference n.mbers refer to s:milarly nunbrred cntries in the bibliugraphy 4t the ond of sojume
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prame § i€ thas report

M-I VoW aouthuers tomard M 0T from e Magygs: Meia pess, «iovation 5688 X,

st G OWMRAIne oF southetw Yerwen, 3% 147347 5N, 4409 K.

T pmma s N RN twOn
Mes, Uopet fold 4Xa nappe Youe an the Dasin

=1t Ranye gegion of wrtheastors iraq. A ap-
prox saiely WO N, £5920° €,

%

A

g

- - 4 ~Jd

L RN TV

A 1L, Dhssecied hmestone courtry of Reus 2l
254l looking soushaest from Kkasaw oo the
Magangam Fenunsuln, At 26911° N, ™8 £,

M-12. Fosthiils of the
from the Wadi Jiaa in the
At spprouimnstely 24928°
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M+3. Viow fsom s1derm odge of the tap of Jabel Maniy,
slavation 7225 i3, im the southwestera meuntaing of Avebia.
& VY84 N, A2 K.
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M-7. Mowntaias along the izanisn barder,

loskin; seuthwent § Kaluk-1-Bus :;t.'uu At appe -"“t;“)ol-
raon -8 ""‘ 3 *0 'm *
As 33500 M, 46°20° &. 0% £, s

4
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M-i2. Fosthille Jf the Omen Msvattias 49 sesn =13, Wesic 1a end of the Aden
from the Wadl Jias in the Batina constal pluin. penizsula secn eastwaris from

; AR appeupirestely 728" N, ¥*M' 8. e aiz.
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HILL LAXNDS: ]

il Jassis aFe arvas charactertend &y pros
that risc ¢ hogehty 60 fess then 1068t abave the
mapped ay soetsisi of hill swazaes of of s w0
e Cupy 35 suuch as 73 percem of ihe tital wrea,
poesition of Rill lana-. vary aidely. Thes rany «
tomposrt of igneons, meizmoarphic, 456 sodimes
mdterials: ool aadc Rill:, Cormpes <6 Ll beve T
e & side varicty of typa: by the wing, SNopes w
10 itcep, amtt relicd rangos frows 10 3o FOO §, The
characteristis aily barren of vegristivg, Wik reas 1
suppurt a sparse vegetative vover, Hill lancs xon:
the Middle £22:1 desoere, Rancoi hills of <oy stalk
e great ceatrad taldclamd of Arabic which azd
ead slupes genily toward the Persan Cud? to shie o4
these hill laads are composed predunanaisdy of

B - et

& et N A R T

Mel. Crotevs and lavs nosth of Jabal Reh! ia westers K-2. Metuvely dissected hill lands i
Asorda. At 19T I, 44 E. wesiors Tronsjoodsn asar Aqebe.

and w aﬁo“TWf K.

. c:mu.;unu::&n H-? Vm&mcm&‘l;&s ll
Range aanr nniza comiral s Azebia e
M TINA'N, 41°% K. %‘



by is - o, @t Maall pes Wl ATER,
it Featiiiiy (tTTas 0. LEXAE SO
wrated ty phestx o sl omidy
The chirae tevites e - oF Lo
5t a1 parsllor o7 ¢- . wem hills
by sk w8 wyel s o~siidaiet
PES; ©f Feas * a852, ..uipiured
gz dadl Jamos saege on gemthe
Fanes st ibe wifiese mdly ave
parstel ang rarece zitle tiay
€ appravimeicl; o wercent v
Pk funy e e wie 7n part of
= FTEAL wasler ;. Rain Pehge
. in therr sentora s aiTevmity,
sviifinontary sueis.  However,

founediately adjacent 10 the western rowmaits thoy ar’ isterrgapmed by yolcanic
barras, i, vast fields of baaaltis ave surmountesd by groups of cimdes coles. |
The hagras sxtemd 1o a2 broken Ldn “cem the Ades Peainsula ia the souti to the
fHanrea Sislrict of southesn Syria. Sand dases ovwupy mmch of routhern Araiaa
with the greatesy cuacentralion Leing in i Ruab* al Khali, & aad dice arer ofy
33,000 square milcs 3nd zecong ondy to (e Sahers 16 size, From the northern ‘
prri of tas w22t sea of longitadiaal dune s, thin strips of sanc deaeri, composed of
luez Guncs, preil in o asrthweslocly direcliva so8 (eraanale 1t the An Maiud --
e roripers dezert of Arebia. Snaller dune 2ress ate fuund acaiivred throughost |
thz poniasela, the most aetabie of shich are the Nafud Daki is central Arabia, the -
Rawlat Sabateya in southers Aralda, awd the Haza plain ia eastera Srabia. Par- |
allel hilly bave beon mupped o tez small areas, a small zoce Gankiczg the south- i
cartern exirerity of the Omaa Mowmlaing ang 4 hilly arca 1o the wo st of Jerusafem, |
The gross lopograpdy of beih arexs sr the surtice expreszion of folding in vedi- )
sneatary tocks,

H-9. Dune meossifs in southera Liwa in nosthesstera Bub al
Hhali. A agpremimately 23900 N, $5€10° B,




ntains they are iserrapten by woleamic
rurmounted by groups of cirder croacs,
b ihe Aden Peainsula i~ e south 10 the
‘duned ovsuDy awich of spsthern Arabdy
he Rub® al Khali, 2 saad dune area of
tBe Babhera in size. From the Rorthvrn
s tkin sirips of sand Gecert, sonposed of
ction and terminsie 1a toe An Nafud -.
areas are Sousd wcatiered thronghoat
s the Nafud {albi in centyal Arabia, the
the Hasa plain 2z ezsstern Srabia. Par-.
25Cas, & small zone faniing the soak.
nd a hilly a¢es to the west of jernsalem,

asrface expressios of foldtaug in aedi.
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H-2. Matuvely d“lcttci?«;l! lasdgi

H-}. Craters and isva-llows north of Jabal Kobl in vcaam .
Avakia. AL 134T N, M4%0¢° &

western Traasjordan nzar Agabs. -
masses projecting from vas? areay
Jad zand. At 29°38° N, 35925 E. i

Kelmer. s 38 Bt opo2- ¢ o

H-6, Crystalline kill in the Jabal i1-7. Weathered crystaltixe hi.i in

Aja Range svar Yuwaiya in central north centyal Avabia. A1 S39%4° N,
Azabia. AL 2794 N, 41°3° £ I*NE.

¥-11. lsniated barchan dunes betweon Dammam H:-11. Gohutim shad dune, typical of the Bul a!
Dome a0d the northern Jafurs desert in sastern Khali. A agpremimately 19935° N, 5430 E.
Avabia. At appresimately 26%17° N, 50°00° .

* Reference numbess refer te aimiarly nambered entries in the bibliography at the cna of volume 1 of thss
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Krdem woe &5 i A ) Refesorte &4
" th- Aol A gramite hass as seen frowmn the Wadi H-4. Inerigr of Karsh volcanic craler in u..
vock <aril in the hill lands of souwihwestezn Arabia. hill Jands of somthwestars Arabia. At 14935 Ri
440M% E, ;
4
K
- : i
i
Kedprwmk § Kedegrxwe &3 {
I loggitwdinal gan= :a e Rub 2 Khali. At H-9. Dune massifs in southern Liwa in northeastesn Rub al ‘
22°30° N, §Z°’,o . Khali. At apgpromimataly 23900 N, $3°10° E. ;

e Tk st

<13, Wind-blown sand eucreach-
1ng on the date gardons of (atif in
the Hasa. At won’ N, 0900 K.
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ch - 1 s
Py :
- Erdewyzre &s ’
tor of Karsh voicanic creizr in the H-5. Badly weathered crystalline hill in the -
southiwestern Arabia. At 14938° N, tiima Valigy in sonthwestern Avabia. AL
- 18°15° N, 44°358" E. .
i

it

TN}

Kedepere §

lou sortheastern Rub al H=10. A deep horasshoe depression in ithe An Nafud in
3 10" E.

northern Arabia. At approsimately 28930° N, 41939 E.
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Plateaus are elevated masses of land cha
less flat-lying supwmit <rcas bounded on one or 1
100 ft in heaght. Dissected plageaus bhave been s
of ‘the original surface remains.  Approximate
de, ert conaists of plateaus, somic 8O percsst of
sected plateaus. The average slope of a plateay;
than ! degree; however, some summits bave sur
relifng and exhibit slop. - ranging up 1o & degrach
g may range up to b0 i, whereas the rolling plats
16 to 5€ ft. Depth of dirsection along the majur d
: ceed 19010 iz, The glatcaus were formed io agex
mentary roch of whici sandstence and limestone ;
types, In gencral, plateas suninits iz between <
platvaus of the Middle EQat may by convenieatly
Southeyn Platcaus, {(2) the Central Plateaus, a

A

= somhetn seciion oF ihe Hadhramaa:, a5 i1 53
impressive plateau regioas af the world, Dec
e 100¢ ft decp and several miles across, cot the:

3

Fhooets Selufwn st b0 by

. . ‘ W&* s,m-;urmn-i-r—fmwnm ey
P-}. Wzii "Amd at Hureidha in the Hadhramaut, P:2. The Jorden Platesns between }cnuh
Southers Arabia. asd Jericho a3 seen from the air. Exact lm

’ tion wakncwn, :

Befomyneu 1) Kcfroerer §7

P-6. Platesu suriace above Tarim ia the l'o'l cal platosn surface seuth of the
] Hadhramout. AL appresimately 16%0%° N, amant. At appresimately 15%S° N,




SCRIPTIONS AND PHOTOGRAPHS

Cterized by eatens.s., more or of tabizlund, fhe ludhramaa hex « steep seaward-tauing swdrp wad olupes geatd
re sides by suavy greater than to the gorih where it grades andunt o distinet break into the Rub ® 2i Klast Desert
pped where leys 2 3 > percent The veatral seotion consists of a 2¢ries of roughly coneotf. baais of platea:
28 percent of the 3.Adle Ezst scparated b, thia strips of 2and desert, They reaws their greatest levationa
dch bhase bexn mapsid as dys- the weet and jrade geatl; eastaars antil they dip veneatsn the plain borderiag t

gt is charsateriat vally leas Persian Gulf. The we germmost af thesc platcaas, Jabal Tawayg, iz mtuasay dig
¢s which are mere undulating or seited, and trevel thauggh this area i restricwd to tht beds of ¢ fea neep wads

‘Relizt oa tre flat-lyi~g summita fuo the caat e ;:hwégs wonr as roat vely wndisscectze flat-l,iag axeas ui xw

. <G o& have rel:et risgisg from rock ofte. - fured with o thin veaver of ind-polisbed gravel. The northern pie
InAgeways may oucasionally ex- traus oceupy ph of the awrthmr »t porizan o1 the stad) ares. They o bowades o
i bedded horizental-lyiug sedi- the north by e Gulacea Rarges and fue Luphrates River ant extent in o soat

2 the most comaend; Reurring 2ast directiun eatil thuy mrerge with the contral platcaws 10 tae south. o the eas
vations of 1830 aac ¢ % &, The the platcaua gradually grade 1o desert plains. Ia gencral, thay have their grese
pided inte three ¢ tGomgs {1) the est dissze3on inthe aesl, The wcaturn component of this arca s sspareted froa
3) the Northeen Plateaus. The the castern by the large volciniv area that extends from Danwscais te the soudld
d,. is serlaindy one .7 the thust easy through Syria, Tramgerdan, snel sdp avstbern Secdi Azalea, The A} Waddrar
inding wadfis, oftun 3¢ much as \ Plateayu, imumnediateiy to the vast of thed  lava ficjus, i» dissccted by anua.erabi
untey into great ¢+ fyeed blacks shallow wadiy, *

THRAL et tabey yh $ T8 e

. . i & : .
' " , £ T e . - v 2 ";“ *
£1 coumery b dumioh Wieityy of Wrine {Soy Pyarmercs 5

X ovet fay of he Baich Werison vf e Yove Dopatcr oot

P-3. View sastwavd freen the Deir Platesu P-4. Crater of Jedal Seys, Jchel Druse volcamic |
regica in Jordan, nesr Petra. Emict locaties plateau region, Syria. At 33925°N, 369S0°E.
wnknown,

-

Oy cowesen of she Bitrieh Siaiewy of Depvoce®
P-8. Aerial view of the dissected P<9. The Segts Pase ia Jabsl
Hodhromsnt platesus showing the T-llqhw?iAnih. A




p seavward-ficiag scarp and slopes gently
itinet Lreak into the Rub * al Khal, Deserr, :
of roughly coacentric banda of platean
They reawh jheir greatest clevations ia
' they ip uzncath tie plain dordering th-
“plateaus, Jabal Tuweyg. is intvnscly dis-
estricted tn the beds of a few deep wadis, i B
vely unfisoected flai-lying drcas of bad-

wind-polished gravel., The worthern pla-

of *he study arca, They ave bouaded on .
s Euphiraves River and extent 30 3 south- :
central platvans to the somh. .o the east

plains. in general, they nave theis great- -
componsat of this ares is separated from ¥
at zxwends from Damascus to the soethye
D northern Saudi Arabia, The Al Wadyan

¥ - K3 H So Lo feemoimn e BX . 2
o dave Beldz, i Sizzvcied Oy ionumeraas e :

Pren

x s
%

iF
S 3
o :

B3 o AMesy of she Bmetol Wraaon w]hdn;tffcn qu‘ ;
7 of Jebet Seys, Jebei Druse volcanic -5, Sefs Iawe fleed, Jebel Druae, Syria. At

ion, Syria. As 33925°N, WPSOE, 33°25°N, ' BAE. ;
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PN’ . % Asry Shap &A;ﬂ« BalBrrs of the 40sr Sepor of Pervries~ Cearlogions #s
el P-10. Iqiencely diseected ol P-11. Lesking up the Wodi Zupgs
- ordan aeeth of

the plateim Serdering the Wadi Avets ia the edy
r in southesn Paloctine. At 3W0%99° N, the Doad Ses. At agpremismatedy
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P-1. WFadi 'amd at Hurcidka in the Hadhramaut,
Southectn Arabia.

Ry awastsrs o 3he Snrrsd Wreereny o2 dnfovre Sen llorquj

P-2. The Jordan Flateaus between Jerusalers
and Jericho as seen from the a1z, Exact loca
tion unknovwa,

F-6. Plateau surfuce above Tarim in the
Hadhramaut. At approximately 16905° 2,
48%8 E.

feotidn e wnd Acon Prescevel 11D

P-11. lmtensely dissacted plateau region near
Jabel Ram in somthwestera Transjordan. At
29°38° N, 3528 £

P-7. Typical platesu surface south of the
V;.: Hadhramaut. At approsimately 15945° N,
4 *E.

* Reference numbers refer to similariy aumbered entries in the bibliography at the end of volume | of this rejy
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F-3. View castuard from the Deir Plateas P+4. Crater of Jebel Seys, Jebel Druse volc
region in Jordan, wear Petva. Exact location platcau region, Syria. At 337256°N, 36955°E,
unknoon.

By conspury =y vhe Buteih Yooy of bietoiine?

£.8. Aer:al view of the dicsected P-9. The Sequa Pass in Jabal
Hadhramaw piateaus showiag the Towiiq in contral Araca. At
entrenched drarnage and the char. 24°30° N, 46°2%° E.

actleristic denwdstion. At approsi-
mately 1691%° N, 49°%" E.

- ~ c.
. - B T IR - .
 Hadameer Y Rkt Aoniay

T

im, fowes C. Melduovie P famee 0 i

P-14. Romasat of cid platesu surface in the P-(S. Jeisting in well-beddsd Cratacosus
Upper Wadysn Previace, southwestera irag. lisestone a the nerth side of Wadi Hauran in
The Wadi Mouran traverses the sres chown in southwestera Iragq. At approcimetely 33%8'
the phite, flowing from lok to cight. At ap- 42%0" K.

proximaialy 33930° N, 41%40" E. {
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Wa ¢ press » the heos )l Wraeowr S I o Nums Thopupleeest *

rates of Jebel Seys, Jebel Druse volcamsc

P-5. Safa lava flood, Jebel Druse, Syria At -
regiox, Syria. Al 33925°N, 36°50°E. 33924°N, WIS6°E.
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P-19. Intensely ditsectad cdge of

P.ll. Losking up the Wadki Zerga
the platess bordering the Wodi Avoha iv the Jorden Plateanc nerth of
in southern Palestine. At 30%00° N,

the Dead Ses. Al sppresimately
38998° K.

32019° N, 13%50° K.

e fanes C Brdvevie

. Funes € fyinovte
Nating in weil-be dd2é Cretacosus ¥-16. Krveional remnasts ia the Geara Un-
on the north sids of Wadi Houran in pressien, southwestera ivey. AL agprexiastely
= (saq. At apprecimmstely 33%0° N, 33°39° N, 40715° K.
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PL-1. The toum of Mubtils en tha narrow ceastal plein of
ssuthern Arabia. At 1633 N, €9%07° K.

PLAINS:

Flasns are eatensive tracts of laad characierized by fl1at to gentle slopes.
Hills may be fouad withis plain regions Bt eccupy less than 25 percest of the taRal
area. Approaumately 28 prrcent of the Middle East desert is occupied by plaioe .
Plaine may be subdivided on the basis Of origin or physiographic relation. Flood-
plains, deltas, ans terraces of smajor civers arc termed alluvial plains; plains bor-
dering the sea, cvastal plains; low-lying plains bounded oa two or mare <ides by
scarps . depression plains; and imtérior plains nat readily classifiable into the other
types, desert plaias.  Undissccted pliains exhibit relict ranging from approximately
0 te 10 ft. Relief athin dissected plafns would (karacieristically be detucen £0 and
7 it ard occasionally up to 100 k. The comporition of the nlains of the Midsle Eaot
descry varics widely. Ia the interior, vast plains o4 sedimentzry and crystalline
rocks are found, However, the mmajority of the plains are composed of unconsoli-
dated material of which sand, gravel, silt, and salt are the most comenoa. Most of
the plaias lie betweenthe clevations of 0 and 1009 k. A narrow toastal plainfringes
the eatire Acalnan Peminsula. The plain ranges from several miles (o as much as
40 milesr in width and is occasionally ioterrupted where the adjacent highlands ox-
tond o the sca., Where the coastal plains lie in clase proximity te the mountaing

PL-2. istermoaiane plain in the Mi

taine of weotesn Aralia. Village anc
fiokds in the focegresni ar: hacked |
of volcanmic cenas. At 10°83° B, 43®|

PL-7. Outcrep o gypoam eaprocd
facy of tha Al Jesire, a v30t desusnt



RAPHY: "DESCRIPTIONS AND PHOTOGRAPHS

and platcaas they are highly disasected, Along the Masa glain in casiern Arabia and
in the southeast part of the peniascla, relatively undissected plaias grade into inte-
rior plains which eatend (aland for great diotances, Two depression plains arc
fouand in the Middle East descrt: (1) the Drad Sea Trough uwhich marks the castera
boundary of Palestine, atc {2) rhe Wadi Sirhan in northwestern Arabia. Of the two
the Wadi Sizhan 1s the larger, being some 200 mmles in leagth and averagiag som
20 miles in width, The Dewd Sea Trough is approsimately half this size. Charac-
teristics of the two plains, however, are strikiugly Sinular. Botk arec bounded on
either side by high, steep scarps flanked by nwacrous 4liuvial fans and talus slopea.
The floors of the dupreysions are generally sandy with autnerous salt playas and
patches of gravel, Poth cuntaia large arcas of salt marsh. The Dead Sea Trough
unozth of the Dezd Sca is croised by the Jordan River and bears little resemblance
te the portion of the depressiok lying south of the sea. Oniy oac alluvial plain has
been mapped in the Middle faar desert, that of the Tigris and Euphrates Rivers.
The plain extends frown north of Baghdzad to the head of the Persian Gudi. The cast-
ern limit of the floodplain 15 the break with the mountains of iran. To the west the
plain gradually rises until it merges with the dunes of the bordering descert plains

PL-3. North slepe of the Faidhat Sa’rtulian

sowth of Salurn in seuthern Iraq.
Poguibly caused by sviutien. At 30%28° N,
“o%2s K.

‘e

Du. fmies € Seboovds

PL-¢. Siabavie near Ala Wiss in the Lower
Wougen Proviace of sovthera Iraq. At 3590%° N,
420090 K.

-

or the escarpment of the Ar
large nuunber of intermitient f,
upon the level of the rivers.
vial origin characterize the pl
with diffxrences in clevation ne
of 1he northera part of the ot
dees the MeaRerranean moun
raq and south along the Pers
aorihwest to southeast: (1) th
(2) the A} Jazira,the “descst p!#
{3} Al Hajara, the st plain
{3) thre Hibdibba, a flay, relati
Kuavgeit, and northeastern Araly
allels the Persian Gulf and me
Aralaa a number of large sand
in southern Arabia flanks the
marks the tra.eiiion between 1
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or the escarpment of the Arabiza tableland. Most of the plainis swn AN Y
large number of intermittent freshwater lakes which vary greatly ia s < cpcading {
upon the level of the rivers. Uncoasolidated deposits of silt, rand, and iay of allw-
vial origin characterize the plain. The relief throughout the entire plain is very low
with differences in clevatioa never oxceeding a few feet, Descrt plains occapy much , v
of the northern part of the study area. Beginmiay with the Syrian Steppe, which bee. ‘
dera the Meditezranran moeuntaing to the west, the plains extend to the east across

iraq and south aleng the Persan Gulf in Aralma, The northeran plains are, from

northwest to southeast- (1) the Syrian Seppe, iying west of the Euphrates River,

{2) the Al Jazira, the descrt plainlying between the Tigris and the Euphrates Rivers,

(3} Al Hajaras, the sjony plain of southern frag south of the Euphrates River, and (
(4} the Dibdibba, a fiai, relatively undisrected descrt plain in southeastera Irag, ’
. Kuwait, and northeastcrn Arabia. Ia cast central Arabiz the sandy Hasa plain par-
atlels the Persian Gulf and mierges with the central plateaus 1o the west, In central
Arabia 4 number of large sand and gravel plains occur. A long, rolling desert plain
in :orithein Arabia flanks the Hadhramawotl Platcaus and the Oman Mountains and
marks the transition between these highlands and the Rub * al Khali Descrt.
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PL-S. .uy-thatﬁaldhulw .
P:aogn, Proviace in soulhern Ireq. A * N, )
43%8' K.

o
v el o0

. Janes C. Boluande

Be. jumes . Brinerds

) . 30 90ols in the Lower Wadpan PL<10. The susrfuce of the Al Named Pwin ie
P om foan_. Tha traes mew- aamthevactese Ivan. £1 sancenisnstedw 39928° M.
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Betewrecra 7y
PL-}. The town of Mukalla on the sarrow coastal plan of PL-2. Intermoitane planin
seuthern Arabia. At i4933°' N, 49%7" £ tains of weatern Arabia. Wiii

fields 1a the foreground arc A
of valcanic comes. At 18903°

PL-6. Saudi Arabian Miming Syndicate road passing through PL-7. Owtsrop of gypsum e
lava platesn strewn with broken lava. Al approsimaiely face of the Al Jezira, 2 vast |
‘N, 40%20° K between the ‘hgtu and Eugh{

appromimately H°30° N, ¢3°

g 'sé-\u ;\.‘)

o -i,-w
- »m
ey

Forfriowte §o

PL-11. Fortified iown of Durs-Eurepus in the desert
pizins horderiag the lowes Euphrates in Iraq. Enact
locagtion unhaown.

* Reference numbers cefer to similarly numbered entries o the bibhiegraghy at the end of volume | d
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Eofingwtt 7§ Bx durern b BRwaedr
the Hijaz Mouwa- PL-3. North slope of tae Faishat 3a atullah PL-4. 133zl Madhra® ash Shamal:
lage and cultivated Depression south of Sulum 1n southern qu. Butte o the Dawmmun Dome 1 ea ‘
hckcd by 2 sumber Pnn:bly caused by solution. At 30928° N y‘”ax sabhha :n the {oreground.’
E N, 43012° K. 44728 E.

I Jarvre £ Msduovis P fane . s Mdwerse

sed on the sur- PL-8. Sickhele srar Ain Wiza ia the Lower PL-3. Ain Agis, an casis ia the Lo
desert plsin lying Wadyan Previace of soulhers iraq. At 33°06° N, Proviace of ssuthers lraq. The tre
rates Rivers. At Qe K. rounding the spring are CMe palms
130" E. imately 33°20° N, 43%8° K.

PL-13. Al Umchaimia Depressien
in southwestern Iraq. the crater is
appresimtely 2 miles in dismeter
and io, o » of meteoric ori- N
gin. At 33 s'u.ms'!:. :

. A

of this report 5
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KeSafitrarn 25 iw Fames b PBrinevds !
Pl-4. Javal Madhra' ish Shamal:, an isclated PL-5. Stomy sucface typical -of the Al Hajare l
butts on the Gamman Dome in castern Azabia. Plateau Proviace in scuthern Iraq. At 3%9° N, i
Typical sabkha 1a the foreground. At 16°18° M, 4313 E. 1
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——

fod I:.mocC. | LAY e Tanes 0. Pdeeode

 PL-9. Ala Agis, aa ¢dsts in the Lower Wadyan PL-10. The surface of the Al Vamad Plas in !
- Proviace of seuthein Iraq. The trees ser- southweatern Iraq. At appreximately 33918 N,
rounding spring are date palms. At apprex- 4% K.

sunding the
sly 33920° N, 43%90° E.

- 5 "‘ :_ - 2 » -
ﬂ«}:‘ﬁfﬁ@ . v N ' L o 3
Pre. Jotsrs G Redwnrobe v, Jomves C.. Brdnovia
14. The vast floed plain of the Tigris River Pi-15. Marsh ia the seuthssn past of the
of Baghdad. At apprecimately 33%10° N, Tigrie-Euph Dalts Plaia. A agpremimataly
©33° K. );!0 N 473 K.
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LANDFORMS:

CLASSIFICATION AND DESCRIPTION

M

1. DEPOSITIONAL
ALLUVIAL

4
Abandoned courses: Abandomed courses Are lengthy segments of 3 viver abandoned when the atre
2 new course across the floodplain,

Allevia! aproas. Aliuvial aproas are creaied through coalescence of alluvial fans aiong the base
or plateau escarpments, Seweral fans coslesce to form an aliuvial aproa.

Alluvial fans Alluvial fans sre cane-shiped features occurring At the Dane of mountmns, mile,
etc.. where streams experiznce 3 sufficrent reduction sn gradchent to deponit their loads.
steepest near the mowmarns, siope gertly cutward with a continudliy decrraning gradiea:
characterized by brarded strcam chammels which score their suriaces.

Bars and swales: Bars and awales are accretion deposits formed on the invitdies of river rends, |
wherever the chaanel migrstes. Somdy bar depesits of "ridges’” are 18:4 w9 Caring ¥
the river and. as the water subsides, an scTwate depression or *‘swale” ofivn faalks th:
landward side. The swale i1s modificd by sulbsequent high- stage flow and eventually 1i
siver continues to migrate. The depressioa :8 gradualiy fiiled with Nine-graned matery
ternating series of saady ndges and clayry swales resaltn, cosformang 9 the (urvature
graning chanael.

Boulder-chohed wadivs: Boulder-chihed wadies are relatively nervow snd deep, 1atermatisnt atr
generaliy 1o muuntainous o+ platvas regrons, whers boulders have been amavsed tn num
ciemt to retard or preveat vehiculay movement.

Deltas. Deltas are aliuvial tracts of land, useally triangelar in shape, formed i the mowt™ of 3 ¢
boundirics of deltas often. but not wvariakiy, coincide mnth the {arthest upstream dsir:
of a river.

Flocdplasas. Floodpiaas are relatively smaosth, flat lasds bordering & stream, They are busit o
deposited by the stream and nundated by floodouterss,

River terraces: River terraces are flat stripe of iand bordening river floodplams. Thoy ars ¢
by a sharp descent toward the river and by wore elevaied land on the opposite de, A
arrangement of saveral terraces olten flushs larger floodplaias.

Intermrittent ireshwater iakes: lutermittent freshuater lakes are standing bodses of ;nland iresh
which become dry during certain periods of the vear.

10

|
Intermontane plams: Basme of :averier driinage between mowntain 7anges componed of fime-gra
depomted by streams 1ssming from the adjacrat mountiing.

Levee-flank depressions: Levee-flank depressions ore irreguiar to rectiines? jow areas, 2sual
ponds or laken, paralleliog and Nlankuag natersi icvee ruiges. They are bas developed
regons.

n

bdarsh- Marek s & tract of jow (1a reference W Forroustiug t2r T8I0}, wet ground, wsusily nary
with raak grass and sedge vegetation and cunfived to freshwater areds.

13

Nateral levees: Nataral levees are long. relatively sarrow slluvial ridges, highes near the river
wully sloping away from st, which arv buslt wp on ssther nude of & straam by overbandk fig
drainage patierns range from manute drainigsvays I6 IBAIGT CFEVasILs, corunoaly §
angiss 10 the direction of ievee slongation.

12

Ox-~bow lhes: Ox-bow iahes are crvscent-shaped iakes forwwd whan rivers are shortened Ly
of migriting river bends 3t the upstroam and dowassream vy e Mmrinds? loops.

* Not appln abls.

2 Kusaad | . L Y 2 3 A A o PN o
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RFACE CONDITIONS: DESCRIPTIONS AND PHOTOGRAPHS 1

S
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G Range at Yuma

TYPICAL GEOMETRY FACTOR
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] 2
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3 4 1 5 1 6 %
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PHOTOGRAPHS
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A —

deposited b'y the stream and inundated by floodwaters ‘1

River terraces. River terraces are flat strips of land bordering river ficodpiains

] by & sharp descent toward the river and by more eievated jand on the o
arrangement of several tercaces often flanks larger {lcodpiains.
{
Y Intermittent freshwater iakes Intermittent freshuater .akes are standing bodies
which become Jdry during certain per:ods of the vear
10 Intermontane plains  Basmns of 1aterior drainage between mountain ranges compo|
deposited by streams i1ssung from the adjacent mountains,
—
. Levee-flank depressions. Levee-fiank depressions are irreguiar to rect:i:near id
1) poads or lakes, paralleling and flanking natural levee ridges. They are |
regions. |
K
12 Marsh Marshis a tract of low (1a refe=Ii ¢ w surrounding terrain), wet ground,

with rard oo lus eas sedge vegetatian and confined to freshwater areas

)

Natural levees Natural levees ave loag. relatively narrow aliuvial ridges, hl‘hf‘
uvally sloping away from i1t. which are built up on either side of a stream '
drainage patterns range (rom munute drainageways 10 Major crevasses, |
angles to thw darection of levee elongation. j

14

-

Ox-bow lakes. Ox-bow lakes are crescent-shaped lakes formed when 7ivers are |
of mugrating river bends at the upsiream asd downstream arms of moAJ

1

®* Not applicabie.
t? Raised numbers refer to similarly numbered entries in the bibliography at the end o

C ew -.q. LN EV TSP B YU S PN 8 Thbad il

A vertical photograph showing 2. Aa slluvial aprea formaag 2 nar-
the asw heavily vegetated measnder rew, coftinuwous band between the

of aa sbandeaed course 1a the lower background meuntaine and the bosa

leR querter of the photegraph m the lower half of the phortograph

9 Intermittent frcshwaier lakes 10. Imtermentans plain 8¢ viewed
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L\ awmy «ope of §F ageawees

from asdjscent mountabns




- e m—— ' —
7 I T 7177171 -
!c (haracter cen I ‘ Li(:mg ! ‘
. A steplike e DU e % +
7. } pro oL "
tresh winiter NA NA
}-gramed alluviam ~ 1LIL e To
bt ‘- 'L -ro OL

usuaily contarawng
oped 1n deltarc NA NA

P e

bviiry and covered Thic phe-"menor. .s classed a« 2 Jurface condition and considered in terms of surface roughnes
character stically featureless

river and grad-

k flow, Surface
feund at right NA NA 4
NA NA

F.by the coalescence NA NA {

-, teg aves : < tmebee  va v "

4. Vertucy: photograph of bar and S. Boulder-choked wadis
wwele topography. The dary are the

light arcuste areds. the swales the

ez vening dzrk, vegristed areas

. Myrsy 13. Cultivation on astural e vess

~pw lake -- Falss Rirer
L«nmum.

T ‘«:»:":'uﬁ(" ”.“‘m)' E‘b%x ¥ o et




|

i

jrms of surface roughness or microrelief rather than geometry factor ranges. Marshes are

. K Aot Eegioeed INoreiet, Vew thdrane

sent distributary system of
f WIM:’LM

] . L%,

P N t
. ) )
¢ S’h& ln [Y

Lpte, w d

. RS
[ & h
>
LS
~ e e
. .

i’ : .
Wy . "
Y u?’ . -~

c&:.,u-,o-n-lruué;

/A verticel phetogragh of aa ex-
iehs -- Falss River Cateft,

"M £ rgeen. 1363

8. YValley of Sevier River near

Hatch, Utes, showing meanders
and terrzces

ANALCGS OF YUMA TERRAIN ‘
N T

MICOLE RAST DRSERT
LANDFORMS-SURFACE CONDITIONS |
DESCRIPTIONS AND PHOTOGRAPHS 1

PLATE 19 ?




- e S 1

|
1

LLANDFOR

|

CLASSIFICATION AND DESCRIPTION

1. DEPOSITIONAL (COMT.)

{
A LLUVIAL 11

)

1

Salt lakes arc permanent or intermittent bocies of ssline water, generally of (
Scrface evaporaton of water exceeds 1nflow, thus creating saline conditions, ’

Salt lakes

COLLUVIAL A‘

Talus. Talus is an unconsol:dated. sloping he.p of fairiy large rock fragments or debris

an escarpment or steep slope through gravitational accumuiation,

EOLIAN

Accumulations near barriers

N S O WY D

large extensive obetacies

3

Clhimbing sarnd drifts: Thesc are massive accumulations of windblown sand which fod
extensive obctacles such a3 plateau scarps. halis, and mwountains.

Failling sand drifts: Falli g sand drifts Are massive accumuslations of windblown sang
ward of extensive obstacies such as plateau scarps, hulis, and mountains.

Rippled surfuces: Wachboard-like surfaces cavsed by the hoaping of sand by wind acti
found on the geatler sicpes of dunes or in flat, sandy aress.

Sand-chohed wadis Sand-choked wadis are intermittent atreimbeds generally within plas
aress which have heen alinost complstely o7 partially {ilied with windbiown sa

Sand dunes: Mobile beans of windblown sand independent of fined obsects or underiving tua

Barchans: Barchans are dunes having a crescentric ground plan with the convex side ¢
extending iceward. The profile 13 asymmetric wmith the gentler slope on t
steeper slope on the concave or leeward face.

Compiex dunes Complex dunes are irregular masses of sand not readily classifiabie

Peak and ful)i: These occur where tae ips or horns of a {ast-moving berchan join nr
side of another barchaa, thus formmg a tircular or horssshoe -shaped haliow
crest of the barchan shpisce which flanks the fuiji 18 referred to as the peak.

Transverse dunts: Transverse dunes are stromgly asymmetric ridges txtending transv
dominant sand-moving winds. The leeward slope is steep: the windward, com

broad circular upwargs. Barchaa dunes often constitute the secondary surfac

Dome -shaped dunes' Dome-shaped dunes, formed as & result of hghly varying wiad dxr#
déome-shipad dunes.

Dune massifs: Dune massifs are massive, roughly comical or pyramidai dunes characte
Small hollows and terraces often dimpie their steep sides. The mass.fs are u
longitedinal denes. but are quite uamistakable as they rise far above the gener

Longitudinsl durwws Loagitudiaal duae? usually consist of & single continuous ridge whs
at vegular intervals to form a chaia of summits coamectvd by & conatintwons wa
18 asymmetzic with one side ¢xhilnting o moderate slope. the other. « steep or
nal dunes are aligned paraliel 1o domunant sand-meviag sinds

Waves and Msliows Waves and billows are uadulating to roiling areas of sand which pn-ﬂ
wnlihe the waves of & rough sea.
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MS—SURFACE CONDITIONS: DESCRIFTIONS AND PHOTOGRA

Range at Yema

1
TYPICAL GEOMETH
Range 1a Middi

Siope Occurrence Units
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TYPICAL GEOMETRY FACTOR RANGES a‘
Runge 1a Middie East Desart 3 world-wide Range
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pee Unize | Slope Uto ? 7 3 jReiref Type ! - Retief Type
4 1. s 1 ¢ %) 4 [ s J11%
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Re 100 200 12 4 8 16 X2 e 50 100 400 1000
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: e
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Earchans. Barchans are dunts having 3 crescentric ground plan with the c onvex s:d:

21 extezsisng lecward, The profiie 1s asymmeiric with the genier siope on the
steeprr slope on the ronisve or leeward face,
22 Lomplex denes Compiex dunes are 1rregular snasses of sand not resdily classifiabt

Peak and fulj)i: These occur where the tips or horns of a fast-moving barchan josn or
23 s;de of another Barchun, thvis formiag a vircalar or horseshoe-shaped hollo
crest of the Dazchan shiplace which flanks the fuly 18 referred to as the pea

24 Transverse duncs: Transverse dunes are strongly asymmetric fidges extending tran
domrinant sand-moving winds, The leeward siope 13 steep; the wmandward, cof

Dome -shaped dunes: Dome-.shaped dunes, formed as a result of highly varving wind
25 broad circular upwarps. Bavchan dunes often constitute the secondsry sur!.
dome-shaped dunes.

Dune massifs. Dune massifs are massive, roughly comnical or pyramidal dunes chara
26 Smaii hollows and terraces often dimple their steep sides. The massifs are
longitudinal dunes, Dat are quite yuamistakable 28 they rise fir above the ger

Loagitudinal dunes. Longitudtnal cuncs uswally consist of a single continuous nidge w
27 4% regular intervals to form a chain of summits connected by a continuous wi
s asyminetric with one side exhitnting a moderate slope. the other. a steep ¢
nal duncs are aligned paraliel to dominant sand-moving winds.

8 Waves and Mllows Waves and Inllows are unduisting to roll ig areas of sand which pres
unhke the waves of a rough sea.

Nt appiiceble
Care e piansprofile gesignations indicate gross anascapes ve

Unser..nien pias
Rue.sca numbers

[ &n..-‘lv\. . [ ,,«'L-..v‘.
A, A sult Tas e Tringee 9y ety e, Steeply sloping taius cone tlanae 0. A largs chimtyre
Crvetaiti e it INg & piatcau « scarpmernt CRCTCaCNiiy Ot

P A ey S e e 000k € 0 Loy

S e bed bemm e oa g (5

S, Poar erat tu. L tologtapts ur 1t 24, Trameverss aures 1n N0 Vi oot AL A Nertn
Y amma Sena thitls, Afiiona

P-4 P Y
of Delte, " tar Ao reshapert fur s

Hght, Toughiy it Llar
LSS SRR e e e S

RO .




o typws, .

4, 45, 5L, 8. . L, 6,0L,6. , 6L —
ersect the mindward 4
wn as 2 lul)i. The 4
4
sbh.
rsc 1o the direction of iL, 4L, 5L, 5L
}nnvely rentle. al, b (ol sl "y

pction, arc sheped like P

evpression on broad

ized by curved siopes.
lly sassociated with 4
crest level, 4

swells and rises
rest. The profile L, oL

spduce. Loagitud -
o 4, 3L, 3L, SL ,b’..,bLi*

surface not
7. 4 Lacking
7.4 Lacking
{1 designations Jhdicale that the. 7 .n both gross and restrict e Jandscapes

cr to sirnilarly nuinbered entrics -+ sbliography 4t the end f volume | of thas report

i

Iy R & wede®’ (as § htige Frupee 1P Slgsore et b o gy g Vo
g drait 18, Chiffs covered b talling sand 19, Rippled suflaces 20, Sapdel pohed wadis Gppaat as
n front drift cast of Point Ar " evo, Calif. White Sungs Wi h wesve through t
T T - hyghhh Mmasedtasd plateay
. -
® -
STy *
i o -
7 L
e
e
S
2¢ - Yo s TV o rgue
26, Dune masstis - rated by 27. The sminudus c1est line of a lon- )
% ar the sandy plains gitudinal dune I8, Sand warves art lTows risaz

adore = sandy plaan




e

: To 1200
= |

-8-8-

St s g ag s Varravige $ Wt T

ctnured wadis appear an
s wt i h ceane tnrcugh the
srvcled plateay

1w 2,

[ FLNPI FVIRNOUA S

Aaver and Lilluwe Tisang
sandy plaan

Retedodue ;.

3. A g wf sarchan dune s Lrtn 22, A vertual photograph of a vomplen
of \laugcalena Bay, Mevico dune f1cid in Algeria

ANALOGS OF YUMA TERRAIN
N THE

MIDDLE RAST DRSERT
LANDFORMS-SURFACE CONDITIONS
DESCRIPTIONS AND PHOTOGRAPHS

PLATE 19A

- —




o S N g R T TRy

LANDFORMS —S

CLASSIFICATION AND DESCRIPTION

1. DEPOSITIONAL (CONT )
LACUSTRINE

Lacustring terraces: Terraces which mark the shore lines of ancient lakes, oy e2riier high-water siz
smsting lakes. They have nearly horizostal seurfaces with relativeiy stzep sicpas fucing the ¢
portiom of the iake.

MARINE

Beaches: Beachen are gently sicping strips of land bordening the sea, usuaily recognezed a3 that parz‘
lies between high- and low-water riarks and formed by the actioa of the sea,

Mangraove swampe: Salt or brackish swamps aloag the coast where there sre abussiait mangrave treey

Twdal mud flats: Aarshy or muddy lands overed and uacovered by tie rise and fnll of the tids.

ORGANIC-CHEMICAL

Caliche: Caliche 18 a calcarsous deposit SXCurring at or near the surface which has accummilated fron
calcimm charged groundwater moving upward and evaporasting.

Playas: Playas are mearly flat areas of salt or saity fime-grained sosis cicupying dasins where watey
and evaporaies after moderate or torrential rains,

Dry: Dry piloyus are characteriaed by very hard, smoah, flat sxcfaces of fine-graned sosl.

Morst: Moist playas are characterizad by irreguiar, puffy surfaces with a thin friable surface cru
18 underiain by soft, spongy ground.

Clay-encrustad: Clay-encrusted playas are moist playas with & saxfsce crust of clay.

Sait-encrusted: Sait-encrusted piayas are moist playas with & ssrfacs crust of sait, ..3

Salt marsh: 3:ii marahes are flat, poorly drained parts of a coastsl region wiae surfases are o aes;
lavei of the mean high :de that they are covered by the majority sf high tides.

1. ERGSIONAL
GROUNDWATER

Caves and caverns: Caves or caverans are aatural cavities or chambders beneath the surface. iz hwme
areas they are ofteo coanected by wndergroumd solution chaantly forvced by mdivrraness o

Chinmeys: Clumaeyr are vertical shafts, with & variety of plas sbapan, roanecting sadesiround cave
surface. They are typically forved by solstion ia imestone szcas,

Karst topography: Karst topography :s deveioped 1o lriestone regrons by the rorulian srtios ¢f gro
surfece waters. In sdvausced stages, the togography is isragular snd chiracterzed by saame
and depressions of ali sses interspersed with ahruut ribgas end v regeiar Sratebersst recas

41

Sinks: Siaks are circular 97 ¢longate depressions of vhIving sixe forrsed By sddulion o6 collapae in
Limestuse or evaporite roci,

¢ Not applicable
1t Raised aumnbevs refer to sumilarly sumbeved yadries 35 U Jablingraphy at the doad ot voiwns 3 of thaa re
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PHOTOGRAPHS
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[ 13 Clay-eacrusted: Clay-eaccusted playas are moirt playas with a surface crust of clay.
l 3 Salt-encrusted: Salt-encrusted playas are moist playas with a surface crust of salt.
37 Salt marsh: Salt marshes are flat, poorly drained parts of a coastal region whose surfaces ars
ievel of the mean high tide that they are covered by the majornity of Ligh tides.
11. EROSIONAL
GROUNDWATER
18 Caves and caverns: Caves or caverns are natural cavities or chambers daneath the surface. |
areas they are often connected by underground solution channels formed by subterrar,
a
39 Chitneys: Chumneys are certical shafts, with a vanety of plan shapes, connrcting undergrour.
surface. They are typically formed by solution i1n limestone areas.
A Karst topography: Karst topography 1s developed 1n Limestoae regions by the solution action of]
40 surface waters. In advanced stages, the topography is 1rregular and characterized by
and depressions of all sizes interspersed with abrupt ridges and 1+ regular protuberan
a1 Sinks: Sinks are circular or elongate depressions of varying size tormed by solution and colia
iimestone or evaporite rock.

- Not applicable
171 Raised numbers refer to similarly aumbered entries in the bibliography at the end of volume } of 19
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LANDI

* Not applicable
‘¢ Circled plan-peofile designaticas 1ndicate gross landscapes

restrictive landscapes
1t Raised sumbers refer to similarly sumberesd emtries 12 the bibliography at the
end of volume | of this report

. No I CLASSIFICATION AND DESCRIPTION
Il. EROSIONAL (CONT.)
MARINE
@ Wave-cut clifis: Steep cliffs of dbare rock, ur occasionally unirdurated materials, ¢
marking the seaward limat of the coast,
P Wave-cut terraces: Steplike, narrow strips of land adjacent 1o or near the sea -m‘
the waves and curreant. Each terrace reccrds 2 landward advance 9! litto
SURFACE WATER
" Amphithsatres: Amphithestres are semic.7cular erosion bays, formed at the head
often scallop platess scarpe 1n arid regioms.
e Aqa®as: Aqabas are gaps in asymmetrical ridges which connect basins of different
between the ridges.
Badlands: Kegions nearly devowd of vegetation where erosion, instead of carving h:
“ dinary type, has cut the land i1ato an inmtricate maze of narrow raviaes, sha
Buttes and mesas: isolated residual prominences with very stecp or precipitous sl
47 remaasts of a plateau area. Mcsas have distiactively flat tops: buttes have,
small flat tops or peaks remain, :
Canyom country: Canyon tountry refers to & platesu dissected by & dSranching netwe
s valleys.
J
Flatiroas: {riangular remnants of an eroded bogback ridge often occurring in sery
9 mountain. 4
—
so Fuothulle: Foothsils sre lower vubsidiary hills a* the foot of mouwntains or hig
20nes between the highlands and the adjacest lower land.
]
$i Hogbacks: Hogbacks are sharp-crested ridges produced by unequal ¢rosicn :n steq
|
52 Incised meanders: Incised meanders are deep, sinuous vialleys cutl by rejuvenated |
course haviag been acquired 1a a former cycle, ‘
"
53 Kaufe-edged spurs Sharp-crested rock ridges forming inter«tream divades which {
tamm masses. 1‘
j‘
4 Owtliers lsclated remaasts of rock detached from the maia mass. 1}
o
-
. Pediments: Pediments are relatively smooth rock plains geatly inclined away iro
They are sumetimes partly covered by a thin veaeer of allevium,
Underlined plan-profile desigmations indicate that they occur i1 both gross and ‘
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PHOTOGRAPHS J

TYPICAL GEOMETRY FACTOR RANGES
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Flatirons Triangular temnants of an croded hogback fidge o'ten occurring :n series on the flank of a

9 mountain,

0 Foothills Foothilis are lower subsidiary h: s at the {oot of mountairs or higher Rills. They form tran
tones between the highlands and the adjacent lower land.

51 Hogbacks Hogbacks are sharp-1rested ridges produced dy unequal €rosion 1n steepiy inclined rock.

82 incised meanders Incised meanders are deep, s1nuous valleys cut by rejuvenated streams, the meande
ccurse having been acquired in a former cvele,

53 Krufe-edged spurs  Sharp-crested rock ridges formung interstream divides whic h extend outward ‘rom
tain masscs,

4 Outliera isolated remnants of rock detached from the main mass,

58 Pediments: Pediments are relatively smooth roch plains gently .nclined 2way from hil. of mountain nv

They are somesames partly covered by a thin veneer of alluvium,

-”—

Not applicable

Circled plan-profile designations ind cate ¢ross landscapes

Underlined plan-profile designations indicate that they sccur in both gross and
restrictive landscapes

Raises nurnbers refer 1o s-milarly mumbered eatries in the bibliography at the
end of volume | of this report
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LANDFORMS —

CLASSIIICATEIN AND DESCRIPTION

il. EROSIONAL (CONT )
SURFACE WATER

Random Ailis. Randormly oriented masses risiag less t2an 1,605 fees above e level of the surroundas
country.

5 Cansolidated randors hilis: Coasint ¢ masers of sedirnentazy. 1gaa0ouws, or Metarnorphic rock.
57 Uncansolidated rendom hills Connist ¢f unconsclidated mater:al such as clay, s1lt, sand, or grav1
< Rock terraces Rock trrraces are relatively narrow benches leff whes & stresrn cuts & new valiey o
8 leve!l af the erooionk! plain shich 18 cut 1ato the bedrock,
5¢ Scarpe. Scarps are more or less continuous, precipious tlupes ralibufing more than 100 feet of rei
o Steep wad: bDanks: Steep wads danks are mapped wheo 2 a conspicuous umbder of wadies bordered b
precipitous bankt occur, Wherever banks are Ragher than (00 fret they are considered sca)
WIND
ol Desert pavemenat Desert pavement 13 2 mosaic of closeiy packed pedhics and droken rock fragment
coated with 2 atuin or crudt of mangarese or ;ron oxsde,
Flint-strean plains  Flint-sitewn plains are flat 1o unduiating surfsces developed on weathered s
82 chalk. They are characterized by scattered pedbles and sharp-edged chups of flint weat
parent rock.
Hamadas Hamadas are exteasive, flat to undul ting surfaces of bedrock or dedrock covered by a ta
©3 of pebbles or rock {ragments,
o4 Wind-ecored sandmtone surfaces Knobdy, knotty surfaces of horizontal sandsetone created by the ad
action of sand-laden viad
111. MISCELLANEOUS -—‘
INTRUSIVE
<
Dikes Wall-hike intrusions of igneocn.s rock which cut across the bedding or other lavered structur
65 country rock On eroding they commonly form narrow, sharp-crested ridges wh ch mayv
miles acrose country
66 Knobs Kaobs are rounded. i1sclated hills or small mountains., They usually constitute the surface o
of weathered pluionic intrusions.
METEORC
67 Meteonrite cralers  Steep-wailed, saucer-shaped depressions produced by the impact and accompany
pios:on of an abyett of extraterrestrial origin,
RESIDUAL
» Exfoliated douldera A terim appired to Douiders whase surfaces have broken or peeled off as scale
° N or concentric sheets
6%

Grus  Thre accurmulation of (ountless discrete particles o the surface sometimes cxiending ¢ de
greater than 1! feet formed from weathering of the various minersis composing the roc,

¢ Not applicabtile.
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6 Hamadas: Harmnadas are exteasive, {12t 10 undulating surfaces of bedrock or bedroc
3 of pebbles or rock fragmeats.
o Wind-scored sandetone surfaces: Knobby, knotty surfaces of horiseatal sandetene
action of sand-laden wind.
111. MISCELLANEORS
INTRUSIVE
Dikes: Wall-like intrusions of igneous rock which cut across the bedding or other
65 country rock. On eroding they commonly form narrow, sharp-crested rid|
miles across country.
66 Knobs: Kacha are rounded, isolated kills or small mountaing. They usually coasti
of weatheved platonic intrusions.
METEORIC
67 Meteorite craters: Steep-walled, saucer-shaged depressioas produced by the impal
plosion of an object of extraterrestrial origin,
RESIDUAL
P Exfoliated boulders: A term ippited to boulders whose suriaces nave broken or ¢
or conceatric sheets,
69 Grus: The accumulation of countiess discrete particles on the savface sometemues |
greater thar 10 feet formed fram weathering of the warious miveralt comy
® Net applicable. 1 Rassed nuwrnhers reler to simelarly numbered catries
/s .. T =
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CLASSIFICATION AND DESCRIFTION

I,

MISCELLANEOUS {CONT.)
TECTONIC

Basin ranges: Faages of hille ar nicustaing fermed by faulted and tilted blacks of strata {upnud_#

Domal warps: Domal warps are roughly circular upwarps with beds Jlipping away from a ceatral pei
suriace expression is often that of centrally faciag, conceidric series of erocieaal scarps.

Drowned vaileys: Drowned valleys are erosional troughs of a dissected land surface inundated by ¢
resull of land-margin submergence,

Elengate demes: Elongate domes are elliptical upiolds, the beds dipping awcy from ceatrally bﬁ‘“ﬁ

Intzamontane vaileys: Intramontane valleys are narrow valleys or troughs =itk exterlor draisage iy
mountains.

Scarps: Scarps are mere or less continucus, precipitous slopes exhibiting more thaa 100 feet of rg!i#

—~——

Rivhen lava ficws: Flat 1o undulating lava areas characterised by sharp-edged rocks aad boulders.

Cinder cones: Cinder cones are conical hills formed by the accumulation of volcasic ash or clinker-
rial around a vent.

Cinder fields: C'nder Selds are flat to wadulating areas, ofien miles in cxtent, compesed of volcanic
that has maaties the pre-existing landscape.

Craters and Calderas: Bowi- or funnsi-shaped depressiens of velcanic origia which are more or )

in plan and rimmed by an infacing scarp. Craters are commaonly lcss than 2 mile ia dianw
calderas have diameters saveral times larger.

——— - pes oy = i pe e e " o — T———

Lave flows: Lava flows ave selidified stationary masses of igatous rock which (asuad fram 3 volczai
fissure.

Mud volcanses: Small cons-shaped mounds built of clay and ordinarily fermed by the eruption of zulf
biluminenus mud from a central vest or orifice.,

Necks and plugs: Necks and pings are lava-filled conduits of an estinct volcano exposed by erosicm,

k]
e

1

1

Not applicable
Circled plan-profile designations indicate gross lasdscapes

Underlined plan-profile desigaations indicate that they occur in both gross and
restrictive landscapes

Raised numbers refer to similarly numbercd entrics in the bibliograpay at the
cnd of volume 1 of this report
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CAL GEOMETRY FACTOR DANGES
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Cua., cones: Cinder conts are coaical hills formed by the accumulation of volcant ash o
rial around = venl,

Cinder fieldi: Cinder fields arc flat to undulating areas, often miles in exteat, composed o

18
thit his mintled the pre-esisting landscape.

Craters and Calderas: Bowl- or funnal-shaped depressions cf velcaric arigin which are m
19 in plan ak.. rirumed by an infacing scarp. Craters aze commonly l2ss thaa a mile
calderas have dismeters deveial times larger,

Lava flows: Lava flows are solidified stationary masses of igneous 105k which issued fron
» fissure,

4 t

hMuwd volcances: Small cone-shaped rau+ wiilt of clay and ¢c-dinarily formed by tke erup!

L bituminous mud from a censral veéat or orifice,
82 Necks and pluge: Necks and plugs are lava-filled conduits of an extikct volcano exposed by
Nol\;lm\.ingaislbc

*+ Circled plan-profiic designations indicate gruss landscapes
t Urderl.ned plan-profilc des:gostn. v indicate that they .cur in both gross and

restr.active landscapes
11 Raisea numbers refes 1o sinulav.s numbered cntries in the bibliography at the

end of volume 1 of thia repat
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